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A B S T R A C T   
Aim: To describe the skin areas most often affected by intertrigo, the clinical severity and duration of intertrigo 
and possible risk factors. 
Materials and methods: Secondary analysis of data from 2013 to 2016 collected by the International Prevalence 
Measurement of Care Quality in Dutch hospitals, care homes and community care. 
Results: In total, n = 7865 (mean age 80.1 years) subjects were included in this analysis. The inguinal, breast and 
gluteal cleft skin areas were most often affected by intertrigo. The skin was often inflamed but not eroded. 
Strongest associations between intertrigo at inguinal skin and diabetes mellitus (OR 1.8; 95% CI 1.1–3.1), 
intertrigo at sub mammary folds and urinary incontinence (OR 1.6; 95% CI 0.9–2.9) and between intertrigo at 
gluteal cleft and urinary incontinence (OR 2.9; 95% CI 1.4–5.2) were observed. 
Conclusion: The inguinal region, sub mammary folds and gluteal clefts are most often affected by intertrigo. 
Female sex, urinary incontinence and high BMI seem to enhance intertrigo risk at all of these skin areas.   
1. Background 
Intertrigo is an inflammation of skinfolds caused by occlusion asso-
ciated with accumulation of humidity and moisture in skinfolds and 
skin-on-skin friction [1–3]. Intertrigo can be recognized by signs of 
inflammation affecting both sides of the skinfold by which the lesion 
appears as a mirror format [4]. In the International Classification of 
Diseases 11th Revision (ICD-11), intertrigo is a subcategory of irritant 
contact dermatitis, and defined as ‘Intertriginous dermatitis due to 
friction, sweating or contact with body fluids’ [5]. Intertrigo can exac-
erbate as a result of bodily secretions, such as sweat, urine and faeces 
[2]. Once the skin is damaged, there is also a high risk of secondary 
cutaneous infections [1,6]. 
Early clinical signs of intertrigo can exacerbate into more severe 
inflammation, associated with maceration, erosions, exudate, fissures 
and crusting [1]. Skin areas that are most often affected by intertrigo are 
the submammary folds and the inguinal, axillary and perineal areas [4, 
7,8]. Intertrigo leads to sensations of itching, stinging, burning, prick-
ling and pain and can also result in odour [6,7]. As a consequence, 
quality of life of people suffering from intertrigo can significantly be 
affected [6,9]. 
Estimates about the prevalence of intertrigo are scarce and highly 
variable. A recently published population based study by Gabriel et al. 
reported a prevalence of 16.1% (95% CI 11.6–21.2%) in German nursing 
homes [7]. Hospital patients referred to Wound Ostomy and Continence 
Nurses showed a prevalence of 40% in one small US hospital [8] whereas 
3% were reported in another US hospital for all patients [10]. A recent 
secondary data analysis of multicentre prevalence studies in the 
Netherlands revealed prevalences ranging from 2% for the hospital to 
10% for the home care settings [11]. 
Evidence indicates that obesity, diabetes mellitus, immobility, uri-
nary and/or faecal incontinence, malnutrition, hyperhidrosis, wearing 
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diapers, being exposed to hot and humid environments and occlusive 
wear may contribute to intertrigo risk [6–8,11]. However, similar to 
other localized skin and tissue problems such as pressure ulcers, inter-
trigo is skin area specific and it cannot be assumed that the listed risk 
factors contribute equally to intertrigo at all skin areas [12]. Also, it is 
possible that the duration of intertrigo lesions and its clinical severity 
differ between skin areas. However, until today, a possible skin area 
specificity was not taken into account in any of the available studies [7, 
9,11]. Therefore, the aim of this study is to describe the skin areas most 
often affected by intertrigo, the clinical severity and duration of inter-
trigo at these skin areas and possible risk factors. 
2. Materials and methods 
2.1. Design and setting 
This study is a secondary data analysis of the data sets generated by 
the International Prevalence Measurement of Care Quality, also known 
as the LPZ [Landelijke Prevalentiemeting Zorgkwaliteit]. This is an 
annual prevalence measurement of care quality coordinated by Maas-
tricht University (the Netherlands) and performed in different health-
care settings in the Netherlands, Austria, Switzerland, the UK and 
Turkey. The LPZ instrument consists of a general module and different 
in-depth modules representing a variety of care problems. In 2013 to 
2016 these in-depth modules were pressure ulcers, malnutrition, in-
continence, falls, restraints, intertrigo, chronic wounds and care home 
infections. Participating healthcare organizations choose the modules of 
their interest. Besides measuring the prevalence of the care problems, 
they also assess the measures taken to prevent and treat the care prob-
lems. Details of the study design can be found elsewhere [13]. Our study 
made use of LPZ data gathered in hospitals, care homes and community 
care in the Netherlands. 
2.2. Participants 
The LPZ is performed once per year. The facilities providing inpa-
tient care who participate in the LPZ, measure all their patients present 
in their facility of that specific day. Due to feasibility reasons, commu-
nity care organizations only measure a sample of their patients. For 
these organizations, a sample size calculation is performed by the LPZ 
project group [13]. Also, where inpatient care facilities measure all 
patients on one day, community care organizations have four consecu-
tive days to measure their patients. 
For this secondary data analysis, all participants of the 2013, 2014, 
2015 and 2016 measurement were included if they were residing in 
either a hospital or a care home, or if they received community care 
services. All patients residing in other healthcare facilities were 
excluded from the analysis, as were patients under the age of 18. Finally, 
this study only includes data of patients who participated in the in-depth 
intertrigo module. Participants provided informed consent and the study 
was approved by the Medical Ethics Committee of University Hospital 
Maastricht (#01–014). 
2.3. Variables 
Variables used in this study were the presence of intertrigo (yes/no), 
intertrigo skin area (perineal, inframammary folds, groin, axillae, 
abdominal or other), the characteristics of intertrigo (red but intact skin, 
weeping skin or infected skin) and the duration of intertrigo (≤2 weeks, 
between 2 weeks and 3 months, between 3 and 6 months, between 6 and 
12 months and >12 months). 
To describe possible risk factors of intertrigo, the presence of inter-
trigo (yes/no) and the presence of intertrigo per skin area (perineal, 
inframammary folds, groin, axillae, abdominal or other) were used as 
dependent variables. Independent variables used in the analyses were 
age (years), sex (male/female), BMI (kg/m2), length of stay in the 
facility in days (or, in the case of community care, number of days 
receiving community care) up to the measurement date, the presence of 
urinary incontinence (yes/no), suffering from diabetes mellitus (yes/ 
no), dementia (yes/no) or cancer (yes/no). Lastly, the care dependency 
of participants was used as an independent variable. Care dependency 
was measured using the Care Dependency Scale (CDS) [14]. This scale 
consists of 15 items representing physical and psychosocial aspects of 
care dependency (e.g. eating, dressing, mobility and communication). 
Each item has to be scored on a Likert-scale ranging from 1 (completely 
dependent) to 5 (completely independent). Consequently, the sum score 
ranges from 15 (=completely dependent) until 75 (=completely inde-
pendent). Besides using the CDS sum score for this analysis, the single 
CDS items ‘mobility’, ‘getting dressed’ and ‘hygiene’ were used as it is 
expected that higher care dependency on performing these tasks could 
be associated with the presence of intertrigo. 
2.4. Data collection 
The primary data collection was performed by participating health-
care organizations. The facilities providing inpatient care measured all 
participants at one day in April of each respective year. To ensure reli-
ability, the measurements were performed by pairs of trained raters 
(usually nurses or nurse assistants) working in the participating in-
stitutions. The pairs consisted of one rater working on the ward who 
personally knew the respective patient and one (independent) rater from 
another ward who was (usually) not familiar with the patient. The raters 
had to reach agreement about the assessment results of each patient. 
Due to practical reasons, community care clients were measured by one 
rater. All data was entered into a digital data-entry system hosted by 
Flycatcher Internet Research B.V. in Maastricht. 
2.5. Data analysis 
The data was analyzed using the statistical software package SPSS for 
Windows version 25. Descriptive statistics, mean differences and odds 
ratios including 95% confidence intervals were used to describe and 
compare the groups with and without intertrigo in general, as well as to 
compare the groups with intertrigo at the inguinal, breast and gluteal 
cleft areas with people without intertrigo at these skin areas. Confidence 
intervals not including zero for mean differences or one for odds ratios 
were considered as statistically significant. Variables which showed 
significant relationships with intertrigo for all skin areas were then 
entered into multiple binary logistic regression analyses per skin area. 
All participants with one or more missing values on the independent 
variables were excluded from the multivariate analyses. The variance 
inflation factor (VIF) was calculated to assess collinearity between the 
variables in the model. A VIF ≤10 was considered acceptable [15]. 
3. Results 
Between 2013 and 2016, 47,339 subjects participated in the LPZ 
measurements in the Netherlands [11]. Of these, 8676 participated in 
the intertrigo module. In total, n = 7865 met the inclusion criteria for 
this study. Characteristics of these participants are depicted in Table 1. 
The mean age of the total sample was 80.1 years and 66% were female. 
The mean CDS sum score of the sample was 54.1, representing the CDS 
category ‘partially dependent’. The largest numbers of participants in 
the intertrigo module were included in 2013 and 2014 (44.9% and 
42.2% respectively) and the majority was living in a care home (75.8%). 
In this sample, 6.3% of all participants were affected by intertrigo (n =
499). Of these intertrigo lesions, 76.8% started after admission to either 
the hospital, care home or community care. 
The number of intertrigo lesions among the 499 participants with 
intertrigo was 1038, ranging from 1 to 8 per person. As shown in Table 1, 
the skin area most often infected by intertrigo was the inguinal area 
(36.8%), followed by the breast area (31.0%) and the gluteal cleft 
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(14.6%). Most skin areas (81.4%) affected by intertrigo showed signs of 
redness but the skin surface was still intact. Weeping skin and infection 
were observed in 12.5% and 3.4% of the lesions, respectively. Finally, 
64.3% of all skin areas affected by intertrigo lasted for more than 2 
weeks. 
Table 2 shows a comparison of subjects with and without intertrigo. 
Subjects with intertrigo were older (mean difference − 2.2 (95% CI -1.1 
to − 3.4) years), had a higher BMI (mean difference − 2.9; 95% CI -3.7 to 
− 2.2 kg/m2) and were more care dependent (mean difference 4.6; 95% 
CI 2.9 to 6.4). Strongest positive associations were found between being 
female (OR 2.1; 95% CI 1.7 to 2.6), being urinary incontinent (OR 1.9; 
95% CI 1.5 to 2.3) and being affected by diabetes mellitus (OR 1.5; 95% 
CI 1.2 to 1.8) and having intertrigo. Having dementia or cancer showed 
no association with intertrigo. Compared to care homes and community 
care, hospital patients had less intertrigo (OR 0.7; 95% CI 0.5 to 0.9). 
Having intertrigo was also associated with longer length of stay (or 
longer duration of care) (p < 0.001). 
In Table 3, intertrigo severity and duration for the inguinal, breast 
and gluteal cleft areas are depicted. Most lesions were characterized by 
red but intact skin (84.1%). The inguinal and gluteal cleft areas seemed 
to be more often affected by weeping skin (16.4% and 16.2%) compared 
to the breast skin (7.1%). The duration of intertrigo was most often more 
than 2 weeks (64.3% of lesions). 
Tables 4, 6 and 8 show comparisons between the groups with and 
without intertrigo separately for the three skin areas most often affected. 
Having intertrigo at the inguinal skin was positively associated with 
higher age, higher BMI, being more care dependent (CDS sum score, CDS 
items mobility, getting dressed/undressed and hygiene), having urinary 
incontinence, having diabetes mellitus, receiving community care and 
longer length of stay. No association was found between intertrigo at the 
inguinal skin areas and sex, having dementia, having cancer, residing in 
the hospital or care home (Table 4). 
Table 1 
Sample characteristics.  




Age (years)  0 
Mean (SD) 80.1 (12.6)  
Median (IQR) 83 (75.0–88.0)  
Female, n (%) 5190 (66.0%) 0 
BMI (kg/m2)  4048 
Mean (SD) 24.9 (5.0)  
Median (IQR) 24.3 (21.6–27.6)  
CDS sum score (range 15–75)  952 
Mean (SD) 54.1 (18.4)  
Median (IQR) 59.0 (40.0–71.0)  
CDS item mobility (range 1–5)  936 
Mean (SD) 3.6 (1.5)  
Median (IQR) 4.0 (2.0–5.0)  
CDS item getting dressed/undressed (range 
1–5)  
936 
Mean (SD) 3.0 (1.6)  
Median (IQR) 3.0 (1.0–5.0)  
CDS item hygiene (range 1–5)  937 
Mean (SD) 2.9 (1.6)  
Median (IQR) 3.0 (1.0–4.0)  
Urinary incontinent, n (%) 2873 (36.5%) 1091 
Diabetes mellitus, n (%) 1520 (19.3%)  
Dementia, n (%) 2378 (30.2%)  
Cancer, n (%) 505 (6.4%)  
Years, n (%)  0 
2013 3528 (44.9%)  
2014 3321 (42.2%)  
2015 870 (11.1%)  
2016 146 (1.9%)  
Type of institution, n (%)  0 
Care home 5959 (75.8%)  
General hospital 1672 (21.3%)  
Community care 234 (3.0%)  
Length of stay/duration of care until date of 
assessment  
0 
Mean (SD) 919.1 (1198.4)  
Median (IQR) 509.0 (54.0–509.0)  
Intertrigo, n (%) 499 (6.3%) 0 
Present at admission, n (%) 116 (23.2%)  
Developed after admission, n (%) 383 (76.8%)  
Skin areas affected by intertrigo, na (%)  19 
Gluteal cleft 148 (14.6%)  
Breast 315 (31.0%)  
Inguinal 374 (36.8%)  
Armpit 37 (3.6%)  
Abdomen 101 (9.9%)  
Other 42 (4.1%)  
Characteristics of skin affected by intertrigo, 
na (%)  
19 
Red but intact skin 855 (84.1%)  
Weeping skin 127 (12.5%)  
Infected skin 35 (3.4%)  
Duration of intertrigo, n (%)  0 
≤ 2 weeks 370 (35.7%)  
> 2 weeks 666 (64.3%)   
a Number of wounds (not people). 
Table 2 
Comparison of groups with and without intertrigo.   
With 
intertrigo 









Age, years (SD) 82.1 (10.5) 79.9 (12.7) − 2.2 (− 3.4 
to − 1.1)b 
n.a.a 






BMI, kg/m2 (SD) 27.7 (6.2) 24.8 (4.9) − 2.9 (− 3.7 
to − 2.2)b 
n.a. 
CDS sum score 49.8 (17.6) 54.4 (18.4) 4.6 
(2.9–6.4)b 
n.a. 
CDS item mobility 3.1 (1.5) 3.6 (1.5) 0.5 
(0.3–0.6)b 
n.a. 
CDS item getting 
dressed/ 
undressed 
2.5 (1.4) 3.0 (1.6) 0.5 
(0.4–0.7)b 
n.a. 


























Cancer, n (%) 27 (5.4%) 478 (6.5%) n.a. 0.8 
(0.6–1.2) 
Type of institution, n (%) 










Community care 22 (4.4%) 212 (2.9%) n.a. 1.6 
(1.0–2.4) 
Length of stay/ 
duration of care, 
median (days) 
871 493 p < 0.001 (U 
test)b 
n.a.  
a n.a. = not applicable. 
b Statistically significant difference. 
Table 3 
Intertrigo severity and duration of lesion per skin area.   
Total n (%) Inguinal Breast Gluteal cleft 
Characteristics of skin, n (%) 
Red but intact skin 855 (84.1%) 170 (79.4%) 176 (89.8%) 112 (82.4%) 
Weeping skin 127 (12.5%) 35 (16.4%) 14 (7.1%) 24 (16.2%) 
Infected skin 35 (3.4%) 9 (4.2%) 6 (3.1%) 2 (1.4%) 
Duration of intertrigo, n (%) 
≤2 weeks 370 (35.7%) 81 (37.9%) 84 (42.9%) 65 (43.9%) 
>2 weeks 666 (64.3%) 133 (62.1%) 112 (57.1%) 83 (56.1%)  
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Table 5 shows the multiple binary logistic regression analysis with 
intertrigo at the inguinal skin areas as the dependent variable. All var-
iables significantly related to intertrigo in Table 2 were included in this 
model, except for the variable ‘type of institution’, where the numbers of 
positive intertrigo cases per group were too small to be included in the 
model. Adjusted to all other variables, having diabetes mellitus (OR 
1.8), being urinary incontinent (OR 1.6) and being female (OR 1.4) were 
most strongly associated with inguinal intertrigo. Of these, diabetes 
mellitus and being urinary incontinent also show statistically significant 
relationships with intertrigo. BMI and age also show statistically sig-
nificant associations with inguinal intertrigo (p < 0.001 and p = 0.049). 
The results for subjects with intertrigo at the breast skin area are 
depicted in Table 6. All subjects were female (100%). Intertrigo at the 
breast skin was positively associated with higher age, higher BMI, higher 
care dependency (both the sum score as well as the separate items 
mobility, getting dressed/undressed and hygiene), being urinary 
incontinent, having diabetes mellitus, longer length of stay and residing 
in a care home. Intertrigo at the breast was negatively associated with 
residing in the hospital. 
Table 7 shows the results of the multiple binary logistic regression. 
Being urinary incontinent (OR 1.9) and having a higher BMI (OR 1.1) 
showed the strongest associations with intertrigo at the breast skin. Both 
these associations are statistically significant (p-values <0.001 and 
0.032, respectively). 
Table 8 shows a comparison of subjects with and without intertrigo 
at the gluteal cleft. Higher age, being female, higher BMI, being more 
care dependent in getting dressed/undressed, being urinary incontinent 
and longer length of stay are positively associated with intertrigo at the 
gluteal cleft. No association was found between care dependency, hav-
ing diabetes mellitus, dementia or cancer or type of health care 
institution. 
Table 4 














Age, years (SD) 82.9 (9.9) 80.0 (12.6) − 3.0 (− 4.7 
to − 1.3) 
n.a.a 
Female, n (%) 154 (71.8%) 5036 (65.8%) n.a. 1.3 
(1.0–1.8) 
BMI, kg/m2 (SD) 28.9 (5.9) 24.8 (5.0) − 4.0 (− 5.5 
to − 2.6) 
n.a. 





3.1 (1.5) 3.6 (1.5) 0.5 
(0.3–0.7) 
n.a. 
CDS item getting 
dressed/ 
undressed 











108 (59.0%) 2765 (42.0%) n.a. 2.0 
(1.5–2.7) 
Diabetes 
mellitus, n (%) 
60 (28.0%) 1460 (19.1%) n.a. 1.7 
(1.2–2.2) 
Dementia, n (%) 68 (31.8%) 2310 (30.2%) n.a. 1.1 
(0.8–1.4) 
Cancer, n (%) 14 (6.5%) 491 (6.4%) n.a. 1.0 
(0.6–1.8) 
Type of institution, n (%) 
Care homes 171 (79.9%) 5788 (75.7%) n.a. 1.3 
(0.9–1.8) 




12 (5.6%) 222 (2.9%) n.a. 2.0 
(1.1–3.6) 
Length of stay, 
median 
899 502 p < 0.001 
(U test) 
n.a.  
a n.a. = not applicable. 
Table 5 
Multiple binary logistic regression analysis for factors associated with intertrigo at inguinal skin.  
Independent variables Beta Standard error Wald statistics OR (95% CI) p-value VIFa 
Age 0.032 0.016 3.874 1.033 (1.000–1.067) 0.049 1.094 
Sex 0.368 0.316 1.356 1.446 (0.778–2687) 0.244 1.070 
BMI 0.129 0.021 37.496 1.138 (1.092–1.186) <0.001 1.122 
CDS Sum score 0.005 0.015 0.102 1.005 (0.975–1.035) 0.749 5.607 
CDS item mobility − 0.181 0.133 1.860 0.834 (0.643–1.082) 0.173 2.551 
CDS item getting dressed and undressed 0.179 0.173 1.072 1.196 (0.852–1.678) 0.301 4.767 
CDS item hygiene − 0.167 0.174 0.922 .846 (0.602–1.190) 0.337 4.868 
Urinary incontinence 0.483 0.290 2.766 1.620 (0.917–2.861) 0.096 1.390 
Diabetes mellitus 0.602 0.275 4.781 1.826 (1.064–3.132) 0.029 1.040 
Length of stay 0.000 0.000 0.161 1.000 (1.000–1.000) 0.688 1.028 
Constant − 10.480 1.645 40.593 0.000 <0.001   
a VIF = Variance Inflation Factor. 
Table 6 














Age, years (SD) 82.8 (9.1) 80.0 (12.6) − 2.8 (− 4.6 
to − 1.0) 
n.a.a 
Female, n (%) 196 (100%) 4994 (65.1%)  n.a. 
BMI, kg/m2 (SD) 28.4 (6.0) 24.8 (5.0) − 6.2 (− 4.7 
to − 2.4) 
n.a. 





3.0 (1.5) 3.6 (1.5) 0.6 
(0.3–0.8) 
n.a. 
CDS item getting 
dressed/ 
undressed 
2.4 (1.5) 3.0 (1.6) 0.7 
(0.4–0.9) 
n.a. 






115 (58.7%) 2758 (36%) n.a. 2.5 
(1.8–3.4) 
Diabetes 
mellitus, n (%) 
54 (27.6%) 1466 (19.1%) n.a. 1.6 
(1.2–2.2) 
Dementia, n (%) 67 (34.2%) 2311 (30.1%) n.a. 1.2 
(0.9–1.6) 
Cancer, n (%) 7 (3.6%) 498 (6.5%) n.a. 0.5 
(0.3–1.1) 
Type of institution, n (%) 
Care homes 166 (84.7%) 5793 (75.5%) n.a. 1.8 
(1.2–2.7) 




10 (5.6%) 224 (2.9%) n.a. 1.8 
(0.9–3.4) 
Length of stay, 
median 
1062 498 p < 0.001 (U 
test) 
n.a.  
a n.a. = not applicable. 
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Table 9 shows the result of the multiple binary logistic regression 
analysis for intertrigo at the gluteal cleft. From this table it appears that 
being urinary incontinent (OR 2.7) and being female (OR 1.4) show the 
strongest associations with intertrigo at the gluteal cleft. For being uri-
nary incontinent and higher BMI, these associations are also statistically 
significant (p = 0.004 and p = 0.003). 
4. Discussion 
This study aimed to describe the skin areas most often affected by 
intertrigo, the clinical severity, duration and associated factors. Results 
indicate that the inguinal, breast and gluteal cleft skin areas are mostly 
affected by intertrigo. This finding is supported by previous studies [7,8, 
11] and indicates, that practitioners in general need to pay attention 
especially to these high risk skin areas. 
Results further indicate that most often the skin is inflamed but intact 
and only a small proportion of the lesions shows signs of erosion. 
Because there is neither an approved severity classification for intertrigo 
nor any studies describing intertrigo severity, this result is difficult to 
interpret. Although a study of Nijhuis and colleagues [16] described a 
non validated classification for intertrigo, an approved and validated 
severity classification for intertrigo does currently not exist, which 
makes this result difficult to interpret. 
However, this pattern seems to be similar to other moisture- 
associated skin damages [17] such as incontinence-associated derma-
titis [18]. Results seem to indicate that inguinal intertrigo was more 
severe compared to breast and gluteal cleft skin (the skin was more often 
not intact - Table 3) but the reason is unknown. 
Infected skin was diagnosed in a very small proportion of cases. 
Diagnosing clinical signs of infection in moisture-associated skin dam-
age without microbiological analyses is difficult [19] and it can be 
assumed that intertrigo is most often associated with cutaneous infec-
tion [2]. 
The bivariate comparisons indicate, that subjects being older and 
more care dependent and who have particularly problems in mobility, 
getting dressed/undressed and performing hygiene activities are at 
higher intertrigo risk. Having a higher BMI, having diabetes mellitus und 
being urinary incontinent further contribute to the intertrigo risk. These 
results are supported by previous research [7,11,20]. When focusing on 
the particular inguinal, gluteal and breast skin areas, the multivariate 
analyses showed that urinary incontinence had strong positive associa-
tions with intertrigo at all skin areas. Furthermore, a higher BMI was 
significantly associated with intertrigo at all three skin areas. Being fe-
male was positively associated with intertrigo at the inguinal and anal 
cleft and submammary intertrigo occurs in females only. Lastly, diabetes 
mellitus was positively associated with inguinal intertrigo only. 
As bivariate analyses consistently indicate that care dependent sub-
jects needing help with hygiene activities and getting dressed/undressed 
are at high risk for intertrigo at intertrigo at all three body locations, 
appropriate skin care interventions, such as the use of absorptive pow-
ders or barrier creams [1] might be helpful to compensate this functional 
loss and to prevent intertrigo. Unfortunately, the evidence base for skin 
care interventions is rather weak [11,21]. What should also be taken 
into consideration is that cleansing practices can affect skin pH, that may 
contribute to intertrigo risk [22]. Lastly, urinary incontinence was most 
strongly associated with intertrigo at the gluteal cleft. The coexistence of 
occlusive conditions in this skin fold and urine is a possible explanation 
for this finding. 
5. Strengths and limitations 
To our knowledge, this is the first study looking at factors associated 
with intertrigo at the skin areas mostly affected separately, as well as the 
duration and clinical severity of intertrigo. A head-to-toe skin exami-
nation by trained nurse raters is a strength of this study. 
Table 7 
Multiple binary logistic regression analysis for factors associated with intertrigo at the breast skin.  
Independent variables Beta Standard error Wald statistics OR (95% CI) p-value VIFa 
Age 0.010 0.014 0.487 1.010 (0.983–1.037) 0.485 1.047 
BMI 0.120 0.020 35.393 1.127 (1.084–1.173) <0.001 1.122 
CDS Sum score 0.013 0.014 0.845 1.013 (0.986–1.040) 0.358 5.598 
CDS item mobility − 0.251 0.125 4.056 0.778 (0.610–0.993) 0.044 2.551 
CDS item getting dressed and undressed − 0.058 0.171 0.115 0.944 (0.675–1.320) 0.734 4.756 
CDS item hygiene − 0.037 0.171 0.046 0.964 (0.689–1.349) 0.831 4.858 
Urinary incontinence 0.639 0.283 5.111 1.895 (1.089–3.298) 0.024 1.376 
Diabetes mellitus − 0.030 0.297 0.010 0.971 (0.543–1.736) 0.921 1.039 
Length of stay 0.000 0.000 3.023 1.000 (1.000–1.000) 0.082 1.027 
Constant − 7.861 1.382 32.378 0.000 0.000   
a VIF = Variance Inflation Factor. 
Table 8 














Age, years (SD) 82.1 (11.3) 80.0 (12.6) − 2.1 (− 4.1 
to-0.1) 
n.a.a 
Female, n (%) 112 (75.7%) 5078 (65.8%) n.a. 1.6 
(1.1–2.4) 
BMI, kg/m2 (SD) 26.5 (5.6) 24.8 (5.0) n.a. − 1.6 
(− 2.9 to 
− 0.4) 





3.5 (1.4) 3.6 (1.5) 0.1 (− 0.2 to 
0.4) 
n.a. 
CDS item getting 
dressed/ 
undressed 











71 (48.0%) 2802 (36.3%) n.a. 1.7 
(1.2–2.4) 
Diabetes 
mellitus, n (%) 
32 (21.6%) 1488 (19.3%) n.a. 1.2 
(0.8–1.7) 
Dementia, n (%) 50 (33.8%) 2328 (30.2%) n.a. 1.2 
(0.8–1.7) 
Cancer, n (%) 5 (3.4%) 500 (6.5%) n.a. 0.5 
(0.2–1.2) 
Type of institution, n (%) 
Care homes 114 (77.0%) 5845 (75.7%) n.a. 1.2 
(0.7–1.6) 




6 (4.1%) 228 (3.0%) n.a. 1.4 
(0.6–3.2) 
Length of stay, 
median 
813 504 p < 0.001 
(U test) 
n.a.  
a n.a. = not applicable. 
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Because this was a secondary analysis of cross-sectional data, 
nothing can be said about causality of associations [13]. Furthermore, 
organizations participated in LPZ on a voluntary basis. Therefore, we do 
not know if participating organizations are representative of the average 
health care facility. As a consequence, the risk of selection bias should be 
taken into account. Lastly, it is possible that people are measured in 
consecutive years and are therefore in the dataset more than once. Due 
to anonymization of the dataset, it was not possible to trace these par-
ticipants. However, as intertrigo is a rather short-term condition, it is 
unlikely this caused significant bias. 
6. Conclusion 
The prevalence of intertrigo is high in community settings and care 
homes. The gluteal cleft, the sub mammary folds, and the inguinal re-
gion are most often affected. A higher BMI, female sex and being urinary 
incontinent seem to increase intertrigo risk at all skin areas, whereas 
diabetes mellitus seems to play a role for inguinal intertrigo only. The 
association with care dependency and hygiene practices indicates that 
state-of-the-art intertrigo prevention and treatment might be helpful to 
reduce the burden of this adverse skin condition. 
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Table 9 
Multiple binary logistic regression analysis for factors associated with intertrigo at the gluteal cleft.  
Independent variables Beta Standard error Wald statistics OR (95% CI) p-value VIFa 
Age 0.015 0.017 0.826 1.016 (0.982–1.050) 0.363 1.094 
Sex 0.358 0.343 1.086 1.430 (0.730–2.803) 0.297 1.070 
BMI 0.071 0.025 8.238 1.074 (1.023–1.128) 0.004 1.122 
CDS Sum score 0.010 0.016 0.408 1.011 (0.979–1.044) 0.523 5.607 
CDS item mobility 0.034 0.141 0.057 1.034 (0.785–1.364) 0.811 2.551 
CDS item getting dressed and undressed 0.037 0.185 0.039 1.037 (0.721–1.492) 0.844 4.767 
CDS item hygiene − 0.174 0.189 0.846 0.840 (0.580–1.217) 0.358 4.868 
Urinary incontinence 0.986 0.333 8.769 2.682 (1.396–5.152) 0.003 1.390 
Diabetes mellitus − 0.250 0.377 0.440 0.779 (0.372–1.630) 0.507 1.040 
Length of stay 0.000 0.000 0.244 1.000 (1.000–1.000) 0.621  
Constant − 8.408 1.672 25.278 0.000 0.000   
a VIF = Variance Inflation Factor. 
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